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LOOK*  monitors  real-time 


performance,  speeds  online 
arise  and  batch  throughput, 
;  capacity  and  growth. 


For  companies  with  MVS.  VS1  or  DOSffiS(E),  LOOK  offers  performance  measure¬ 
ment,  system  tuning  and  capacity  planning.  LOOK-collected  data  lets  you  correct 
system  imbalances  and  eliminate  resource  contention.  This  results  in  faster  response 
time  or  improved  throughput.  It  examines  virtually  all  aspects  of  system  perform¬ 
ance,  both  hardware  and  software.  And  it  makes  tills  Information  available  online. 
LOOK’S  real-time  commands  help  you  investigate  everything  from  CPU  useto  I/O  ac¬ 
tivity,  from  hardware  errors  to  software  problems,  from  queues  to  paging.  JRAX, 
LOOK’S  unique  early-warning  monitor,  reduces  software-caused  downtime  by  alerting 
you  to  potential  bottlenecks  and  performance  deterioration.  For  long-range  planning, 
LOOK’S  EPA  collects  data  about  system  performance  and  converts  it  to  histograms, 
plots  and  summaries  for  easier  analysis. 

LOOK,  the  only  performance  monitor  to  win  two  Datapro  awards,  is  fully  integrated 
to  operate  with  ADR’s  ROSCOE,  VOLUE,  and  DATACOM/DC. 

Consider  LOOK  -  a  component  of  ADR's  Integrated  network  of  systems  software  - 
not  only  to  solve  today  s  problems  but  also  to  build  a  solid  foundation  for  addressing 
the  problems  of  tomorrow.  For  more  information,  contact  your  local  ADR  office  or: 
Applied  Data  Research,  Route  206  and  Orchard  Road,  CN-8, 

Princeton,  NJ  08540.  Telephone:  (201)  874-9100. 


Classed  by  Six  Types 

Job  Moves  Can  Have  Pitfalls,  Article  Warns 


Don’t  let  technology  grow  faster  than  you  are.  Attend  onetSf 
\burdons  five-day  workshops  to  be  held  soon  in  a  city  near  you. 


Yourdon’s  in-depth  w«tahopsdevote 

Much  cf  the  txre^spertfi^ 
workshops  where  the  student  appfies 
and  reappies  the  techniques  to  reafis- 

enqwrtisp  in  a  <anplf  Hfeyyinp  ttnrtpr 

the  dkect  supervision  and  guidance  of 
an  experienced  Yburdon  staff  member 

S  Specification  Workshop,  This 
workshop  brings  order  and  rigor  to 
die  specification  process  to  guide  die 
analyst  step-by-step  in  his  develop¬ 
ment  of  a  “structured  specification." 
Sept  8-12 . .  .Lea  Angeles  Ott  13-17 ..  Nfanapcfc 
SepL  15-19  .  .frxfianapofis  Ott  20-24  .  .New  Vbric 
Sept  22-26  .«fah..D.C.  Oct  27-31  . 

Ocl  6-10  . .  .Terato 


Structured  Design  ’Kfockshop.  This 
workshop  femiarizes  the  partici¬ 
pants  with  concepts  such  as  module 
uterrehtionahps. 

Examples,  exercises  and  a  case 
study  give  practical  experience  using 
the  new  techniques. 

SepL  8-12.. -New**  Ott  6-10  .  .  Owago 
Sept  15-19  . .Seattle  Ott 20-24  ..Doner 

Sept 22-26  .Onm  Ott 27-31  ..Beaton 


C  tructured  ProgrammingVbrk- 
J  shop.  Youidan  offers  a  Structured 
Programming  Wxkshop  and  a  Struc¬ 
tured  Programming  Workshop  in 
COBOL  Each  teaches  a  broad  range 
of  techniques  and  skis  for  practical 
use  by  programmers. 

SepL  15-19  .  Cheap)  Ott 20-24  ..Beaten 


In  ahurry,  callus  toll-free  at 

800223-2452 
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Twenty-Year  Evolution 

Simulation  Supports  Fifth  Presidential  Election 

By  Marguerite  Zicntar.  mation  policy  and  technology  it  the  der  certain  condition!,  one  might  k>gi-  feet.  Pool  Mid.  And  in  England 
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MACKINNEY  SYSTEMS 
1412  E.  LOCUST 
SPRINGFIELD,  MO  65803 


The  sun  will  set.  The  moon  will  rise.  You  can  take 
them  for  granted.  They're  dependable.  They're 
consistent.  They  work.  Just  like  the  1270  Terminal 
Control  Unit  from  Memorex.  There  are  literally 
thousands  of  1270s  functioning  worldwide,  some 
for  up  to  seven  years  without  a  single  service  call. 

If  you  think  only  IBM  can  make  a  reliable 
controller,  you  haven't  heard  everything  about  the 
Memorex  1 270  Model  8.  Whether  you're  starti  ng 
a  system  or  adding  to  one  already  up  and  running, 
the  Memorex  1270  Model  8  offers  you  a  total 
control  solution: 

It  attaches  directly  to  your  System/360.  System/ 
370, 303X,  43XX  or  compatible  type  multiplexer 
channel. 

It's  the  functional  replacement  for  your  270X 
transmission  control  units,  your  3704  or  3705  com¬ 
munications  controllers  in  the  270X  emuIMjpn 
mode  and  integrated  communications  a»ters 

It's  a  hardwired  control  unit  that  giveflyou 
unparalleled  simplicity  and  flexibility. 

It's  field  upgradable  to  the  next  larger  model, 
so  it  grows  as  your  system  grows. 

But  there's  more  to  the  Memorex  1270  Model  8 
Terminal  Control  Unit  than  reliability,  flexibility, 
availability  arid  cost  effectiveness.*  The  specifica¬ 
tions  tell  the  whole  story.  For  complete  information 
about  the  Model  8,  other  1270s  and  the  entire 
Memorex  family  of  display  terminals  and  printers, 
contact  Nancy  DeKraker  at  (408)  996-9000  or 
write  to  Memorex  Communications,  18922  Forge 
Drive,  Cupertino,  CA  95014. 
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very  easy  to  pinpoint  problems.  Com- 

and  fast  access  to  the  circuit  boards 
make  replacing  faulty  modules  a  snap 

Support  for  the  1250  comes  from 
43  district  service  offices  and  four 
regional  depots. 

Rl  in  the  coupon  or  can 
800-631-2154  for  more  information 
on  the  1250,  the  new  standard  in 
editing  CRTs.  In  New  Jersey,  can 
201-584-1400. 


Operators  are  more  comfortable  and 
productive  when  they  can  move  the 
keyboard  wherever  they  like.  The 
Perkin-Ekner  Model  1250  offers  two 
detachable  keyboards— a  compact 
model  for  crowded  desks  or  an  op¬ 
tional  97-key  version  (shown)  with  a 
16-key  dedicated  numeric  pad. 

Operators  work  faster  and  more 
accurately  when  the  screen  offers  a 
high  quality  image  not  washed  out  by 


That  same  memory  lets  you  confi¬ 
gure  the  1250  interactively  from  the 
keyboard  following  an  English  'menu' 
or  down  line  from  the  host. 


Elmer  12S0's  screen  has  a  frosted 
face.  And  it's  hooded,  tiltable  and 
mounted  at  the  ideal  height  for  opera- 
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No  Downtime  in  Two  Years 

College  Front  End  Has  Perfect  Record 

Spccul  toCW  nals  transmission  coda  <1  different  speeds  over 

RIVERSIDE.  Calif.  -  A  front-end  com-  Some  front  end.,  like  the  Memorex  Corp  both  synchronous  md  Mvnchrooou.  Unes. 
munkations  controller  if  its  hot!  mein-  1270  terminal  controller  ft  the  Univerfity  of  Juft  as  a  busy  botf  needs  a  reliable  admin  - 
freme'f  edminiftretive  secretary,  charged  California!  (UC)  Riverside  campus  here  istraliv,  secretary  a  busy  ^'computer 
with  bringing  order  to  the  metf  of  ecceff  re-  mult  field  ecceff  requeitf  from  hundred!  of  fyftem  like  UC  Rivenide  s  2M-byte  IBM 
queiti  steadily  filed  by  contending  tertni-  terminal!  that  employ  <  number  of  different  J70/155^unde^  OMdVT  needs  e  rouble 

DEC  Hard-Copy  Terminals,  2*  SsrSxis 

VT100  Port  Enhancement  Added  many  of  UC^ve^det^re’dlm 's.000 


Irntte  n  .Vu V,nCT<1  Vk>"  °Pli<>n  *nd  *  Front-End  Replacement 

w"e  re-  The  LA120  Decprinter  III  and  LA34-AA  For  several  yean,  the  UC  Rivenide  com- 
lipment  Decwriter  IV  are  prked  at  *2,700  and  puler  center  used  a  Telefile  Computer  Prod- 

$1,000.  respectively.  with  deliveriei  to  begin  uctf.  Inc.  270X  front  end  to  control  terminal 

ecprin-  within  a  few  wceki.  and  line  ecceff  in  itt  network.  When  work- 

LA120  The  VTlXX-AC  costs  from  *355  and  will  ing.  that  270X  ran  well  enough.  Henihaw 

tctional  be  available  thif  fall,  the  ipokeiman  laid  said,  but  it  did  not  alwayi  work  and  too 

ng  the  from  DEC  at  140  Main  St.,  Maynard.  Maw.  much  time  waf  consumed  in  trying  to  re- 

ti  poai-  01754.  (Continued  on  Pott  36) 

For  Private-Line  Offerings 
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IBM  Discounts  3270s 


Port  Option 

The  VTlXX-AC  printer  por 
VT100  terminal  enables  hard 
including  the  Decprinter  III 
IV.  to  be  attached.  Using  the 


Reduced 
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etition.  IBM  has  begun 
•  discount  purchase  plan 


the  3276  CRT  terminal  is  now  reduced  by 
15*  in  quantities  of  100  or  more,  as  is  the 
price  of  the  3257  printer  in  quantities  of 
25  or  more.  The  cost  of  the  3279  color 
CRT  terminal  is  reduced  10*  in  quanri- 


of  the  VTlOO's  screen 
host  computer.  The  of 
by-line  printing  and 
without  it  appearing  o 


for  a  variety  of  terminals 


with  universal  interface 
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Shackled  by  on-line 
programming  systems  ? 

Take  it  off-line  with 
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•  automatic  preventive  tnainlananca  don.  archival -quality  print.  from  up  to 
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anta.  Dau  colkctad  for  mora  than  four  Tektronix,  Inc.  4010 
re  yaar'a  average  network  operation  oiinala. 
atotad  on  atandard  diaka.  and  tha  The  V-01  producer  copy 

with  a  200 

STnan^oiMndomha^nm!^  rial  minicomputer  with  a  real-timr 

f.  Vf 
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atam  haa  a  report-writing  capability  point/in.  reaoludon  in  krr 

prepare  formatted  management  no  warmup  is  needed,  and 

than  20  etc; 

The  Sterna  ayelem  interface*  with  the  byte.  of  dhk  itorage'thal  can  be  r, 
firm  *  Em£ot»  natwock  control  aya-  pandcd  by  an  a&Monal  S  IM 

Ws.  copy  is  less  than  3  cents. 

Sigma  ia  only  available  at  an  attach-  claimed. 

the  vendor 

a  prortde  advanced  file  management  (aca  with  a  tranafar  tala  of  4400  bid 
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Cmiimr  computer* 
beat  their  computers? 

ian  we  do.  More  of  St«ff  toowne  mitoary  rittottons end 

have  ^StS/^^^ram:Miilfrpuipo«:  ships 
we  tanks  and  capable  of  rapidly  identifying.  and  destroying 

ce  of  power,  is  the  By 


Maybe  you’d  Uke  to  heb  us.  If  you  think 

youVegrod  and  want  to  find  out  how  good  you 

_  are,  you  should  be  in  touch  with  CSC 

The  only  limitations  are  the  ones  you  bring  with  yon. 


CSC 

COMPUTER  SCIENCES  CORPORATION 

Corporate  Ofioe*: 650 N.  Sejwhwk,  nSe£indo,CA90MS 
6S65AHta*MnBhd,FJk(lu|AVA22M6 
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In  Ms  3-D  plot,  color  and  height  of  pramalic 
solids  show  values  of  the  function:  U—MAX 
(-.17.  MIN  (21.((x-.m  2+f/\2)A.l-((x- 
M  2+(y~.7y\2)  .1)).  Image  and  compu- 


Color  and  computation 
integrated  in  a  desktop 


A  new  desktop  computer -the  HP 
System  45C- combines  flexible 
color  graphics  and  interactive 
computing  in  a  totally  integrated, 
high-throughput  system  that  plugs 
into  the  wall.  Features  include  4,913 
fill  colors,  70  graphics  firmware 
commands,  high-speed  vector 
writing,  an  interactive  light  pen, 
special-function  keys,  softkeys, 
a  built-in  thermal  printer,  two 
built-in  tape  drives,  HP’s  enhanced 
RASIC,  and  up  to  449K  bytes  of 
user  memory. 

Designed  especially  for 
engineers,  scientists  and  others 
faced  with  complex  design, 
analysis,  and  data  acquisition  | 

and  control  problems,  the  ' 

System  45C  can  handle  problems 
that  range  from  Fast  Fourier  trans¬ 
forms  on  65,000  data  points,  to 
multiple  linear  regressions  on  50 


variables,  to  project  management 
with  up  to  18,000  activities  for 
CPM  or  PERT  analysis-all 
without  accessing  a  mass  memory 
device.  And  the  system  can  output 
numerical  data  to  the  CRT  in 
sharp,  accurate  color  graphic 
format  for  quick,  precise  interpre¬ 
tation.  A  dedicated  I/O  channel 
between  the  13-inch  color  display 
and  the  mainframe  ensures 


excellent  throu^iput  and 
performance. 

Color  works  harder 
The  System  45Cs  color  CRT 
with  its  pixel  spacing  of  .34  mill 
center  to  center,  uses  advanced  tech¬ 
nology  to  ensure  high-resolution. 
The  CRT  uses  a  shadow  mask 
incorporating  a  screen  covered  with 
triads  of  phosphor  dots  with  red. 


2^ 


Hewlett-Packard 


green,  and  blue  emissions.  Each 
phosphor  type  is  activated  by  an 
electron  beam  from  a  corresponding 
electron  gun.  A  metal  shadow 
mask  guides  the  beams  so  that  they 
reach  the  correct  phosphors.  This 
technology  provides  the  user  with 
eight  basic  colors:  white,  red,  yel¬ 
low,  green,  cyan,  blue,  magenta, 
and  blade. 

To  provide  up  to  4,913  fill 
colors,  “dithering”  is  used.  In  this 
process,  the  560  x  455  graphics 
raster  CRT  is  divided  into  4  x  4 
arrays,  containing  16  elements 
called  pixels.  In  each  array,  each  of 
the  16  pixels  can  be  turned  either 
on  or  off.  The  many  combinations 
of  pixels  being  filmed  on  or  off 
in  three  different  memory  planes 
(one  for  each  primary  color)  creates 
the  great  variety  of  color  shades 
on  the  CRT. 

The  system’s  precision  raster 
scan  display  uses  sophisticated  elec¬ 
tronic  correction  technology  to 
minimize  pincushion  distortion  and 
CRT  magnetization  and  ensure 
color  purity.  To  achieve  long- 
lasting  color  convergence,  the 


A  feature  which  contributes 
greatly  to  the  System  45C's  high 
throughput  is  its  hardware  vector 
generator,  which  receives  vector  end 
points  and  generates  the  lines 
between.  The  vector  generator  not 
only  reduces  the  number  of  data 
transfers  between  the  display  and 
the  mainframe  but  also  eliminates 
mainframe  CPU  time  spent 
calculating  points 
within  the  line. 


CRT  screen. 

It  features  highly 
accurate  picking, 
which,  in  conjunction 
with  the  eight  ^ 


I  user-  definable 
I  softkeysonthe 
f  bottom  of  the  CRT 
M  is  especially  useful  for 
M  dynamic  branching  and 
tree  structures.  It  also 
features  fast  tracking  due 
to  a  predictive  firmware 
algorithm  that  enables  the  CRT 

Continued  oh  page  8 


Interactive  software  links 
HP 3000,  IBM  mainframe 

New  solution  for  distributed  processing  applications. 


HP’s  IML/3000  software  (Inter¬ 
active  Mainframe  Link)  makes 
the  HP  3000  a  good  complement 
to  your  IBM  mainframe  (or  com¬ 
patible)  system.  Using  IBM  3270 
binary  synch  ronousprotocol, 
IML/3000  permi(^easy  program¬ 
matic  access  or  update  of  C1CS 
or  IMS  data  bases  on  your  main¬ 
frame  through  powerful,  high- 
level  program  statements 
embedded  in  HP  3000  user  pro¬ 
grams.  It  also  permits  direct 
access  of  the  mainframe  through 
HP  user  terminals. 

IML/3000  can  provide  a 
smooth  transition  to  distributed 
processing  and  improve  main¬ 
frame  productivity.  It  allows  new 
applications  to  be  implemented 
on  one  or  more  HP  3000s  while 
still  having  access  to  main¬ 
frame  data.  Doing  this  brings 
processing  power  closer  to  users 
and  can  reduce  communications 
volume  and  cost.  Alternatively 
certain  of  the  applications  already 
on  the  mainframe  may  be  con¬ 
verted  to  the  HP  3000  thus 
reducing  the  mainframe’s  tele¬ 
processing  workload. 

Network  flexibility 
X'With  IML/3000,  an  HP  3000 
appears  to  the  mainframe  as  a 
remote  bisync  3270  cluster  con¬ 
trol  unit.  Like  a  3270,  up  to 
32  “devices”  can  be  connected  to 
each  emulated  control  unit.  Up  to 
32  control  units  can  be  attached 
to  a  single  leased  line.  The 
“devices”  can  be  either  HP  3000 
programs  using  IML/3000  state¬ 
ments  for  programmatic  access 
and  update  or  HP  terminals 


using  the  Inquiry  and  Develop¬ 
ment  Facility.  IML/3000  lets 
you  multidrop  HP  3000s  on  the 
same  bisync  leased  lines  you  are 
already  using  for  your  3270 
terminals,  thus  reducing  com¬ 
munication  line  costs.  In  conjunc¬ 
tion  with  DS/3000,  which 
provides  interactive  communi¬ 
cation  between  HP  3000s, 
IML/3000  will  allow  you  to 
configure  a  network  that  reflects 
your  organization’s  structure. 

High-level  intrinsics 
IML/3000  Programmatic 
Access  and  Update  uses  14  high- 
level  “intrinsicsr  analagous  to 
subroutine  calls,  that  maximize 
programmer  productivity  by 
automatically  handling  a  lot  of 
the  low-level  “bits  and  bytes” 
programming  work  required  by 


many  3270  emulators.  When 
data  is  returned  from  the  host, 
for  example,  it  is  in  EBCDIC, 
and  it  includes  3270  control 
characters  interspersed  with 
data.  IML/3000  handles  all  pro¬ 
tocol  management  so  that  you 
need  not  worry  about  terminal  ID, 
polling  sequences  or  screen  con¬ 
trol.  It  also  handles  EBCDIC  to 
ASCII  conversion  automatically. 

The  14  intrinsics- which 
include  such  calls  as  READ- 
SCREEN,  WRITESCREEN, 
READFIELD,  and  WRITE- 
FIELD— can  be  used  in  COBOL, 
COBOL  II,  BASIC,  FORTRAN, 
or  SPL  programs. 

Integrated  data  bases 

IML/3000  intrinsics  can  be 
combined  with  the  intrinsics  of 
other  HP  3000  software - 


IML/3000  Intrinsics 
(Program  Statement*) 

Function 

OPEN3270 

Initiate  IML/3000  activity  Irom  the  program 

RECV3270 

Receive  a  screen  ol  data  Irom  host 

TRAN3270 

Transmit  a  screen  ot  data  to  host  (equivalent  to  pressing  Enter 
key  on  a  3270  terminal) 

READSCREEN 

Read  a  screen  ol  data  from host  into  a  butler 

READFIELD 

Read  a  specifc  field  of  data  from  host  into  butter 

WRITEFIELD 

Update  an  unprotected  field 

RESET3270 

Equivalent  to  pressing  Reset  key  on  3270  terminal 

STREAM3270 

Equivalent  to  pressing  a  sequence  ot  keystrokes  on  a  3270 
terminal  keyboard 

ABORT3270 

Aborts  an  outstanding  request  to  receive  or  fransmit  a  screen 

(no-wait  I/O  only) 

CLOSE3270 

Terminates  IML/3000  activity  from  the  program 

VERS3270 

Returns  the  current  version  ot  IML/3000  on  the  HP  3000 

ERR3270 

Provides  easy-lo-read  diagnostic  messages 

FIELDATTR 

Provides  helpful  programming  information  describing  specific  fields 

SCREENATTR 

Provides  helpful  programming  information  deserting  the  virtual 
3270  screen 
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Hewlett-Packard 


such  as  V/3000  for  screen  han-  could  be  written  using  IML/3000, 

dling,  IMAGE  for  data  base  V/3000,  and  IMAGE/3000.  A 

management,  KSAM  for  file  user  sitting  at  an  HP  terminal 

handling,  or  DS  for  distributed  could  enter  information  under 

systems,  to  develop  very  power-  the  control  of  V/3000.  The 
ful,  flexible  applications.  For  program  could  look  at  each  item 

example,  a  COBOL  program  entered  and  decide  if  it  should 
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be  sent  to  an  IMAGE  data  base,  a 
mainframe  data  base,  or  both. 

The  program  would  then  use  the 
appropriate  intrinsics  to  do  so. 

To  retrieve  data,  the  program 
would  determine  whether  the  data 

Continued  on  page  6 
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To  the  mainframe  the  HP  3000  appears  as  a 
Bisync  IBM  327 1.  3274  or  3276  control 
unit  One  or  more  HP  3000s  can  be  multi- 
dropped  on  the  same  leased  line  with  IBM 
3270  control  units.  Up  to  32  programs  or  HP 
terminals  on  each  INP  interlace  can  com¬ 
municate  with  a  host  concurrently.  The  HP 
3000  shown  could  also  communicate  with 
other  mainframes  and  HP  systems  in  a  net¬ 
working  environment. 


INP  lets  HP 250 run  remote 
)grams  automatically 


mu 


With  the  introduction  of 
INP/250,  the  benefits  of  intel- 


extended  to  the  small  business 
system.  INP/250  is  an  intelligent 
network  processor,  a  board  that 
uses  its  own  memory,  logic, 
and  central  processing  unit  to 
handle  the  communications  pro¬ 
tocols  that  would  otherwise  be 
processed  by  the  main  CPU. 

INP/250  does  more  than  save 
CPU  cycles;  it  gives  the  HP  250 
performance  of  a  different  order. 
Known  since  its  introduction 
as  a  small  powerful  standalone- 
processor,  the  HP  250  now  adds 
the  capability  to  perform  auto¬ 
matic  remote  job  entry  with  large 


Like  the  recently  introduced 
INP/3000,  the  INP/250  contains 
a  powerful  SOS  microprocessor 
and  32K  of  RAM. 

With  the  addition  of  this  board, 


and  the  RJE/250  software  that 
comes  with  it,  the  small  business 
user  can  make  the  HP  250 
emulate  an  IBM  2780/3780 
batch  terminal  and  communicate 
over  data  lines  at  speeds  up  to 
19.2K  bits/sec.  The  INP  board 
takes  care  of  all  protocol  han¬ 
dling,  leaving  the  main  CPU  free 
to  treat  the  RJE  program  just  as 


The  first  time  a  batch  program 
is  run,  RJE/250  will  prompt  v 
the  user  as  to  how  to  enter  the 
required  data  to  open  the  com¬ 
munication  lines.  Command 
and  control  sequences  can 
be  stored  in  a  PROCEDURE  file 
to  run  the  program  and  a 
CONFIGURATION  file  of  data 
on  transmission  speed,  parity, 
code,  transmission  mode,  etc. 

Thereafter,  all  the  operator 
has  to  do  is  call  RJE/250  and 
select  PROCEDURE  from  the 
softkey  menu.  RJE/250  will 
request  “ENTER  FILENAME”; 
once  chosen,  the  appropriate 
PROCEDURE  file  will  enter  the 
commands  to  run  the  batch 
program. 

These  commands,  typically, 
will  first  OPEN  a  communica¬ 
tions  line  by  dialing  up  the 
mainframe  and  downloading  the 
configuration  parameters  | 


transmission  does  not  affect 
the  CPU  response  time  for 
other  users. 

INP/250  will  operate  with  full 
or  half  duplex  RS232  modems, 
and  with  RS366  auto-dialers.  It 
has  automatic  answering  capa¬ 
bility,  providing  for  unattended 
operation  once  a  PROCEDURE  is 
initiated.  Results  may  there¬ 
fore  be  received  during  off-hours, 
when  telephone  charges  are  low. 

With  this  new  package,  small 
businesses  can  access  large  main¬ 
frames  through  a  service  bureau, 
while  retaining  the  use  of  their 
own  small  computer.  Large 
decentralized  organizations  can 
use  several  HP  250s  to  perform 
local  processing  and  record¬ 
keeping,  and  to  exchange  infor¬ 
mation  with  the  central  computer, 
without 


system 

^  performance. 

□  i - 1 

^  The 

A  INP/250 

supports 
■  most 

W  2780/3780  A 
features 

MAINFRAME 

- > 

HOST 

and  offers 

user  configuration. 

RJE/250  runs  the  show 
The  RJE/250  software  can 
set  up  a  communications  link  and 
run  background  batch  programs 
automatically. 
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and  protocol  code  to 
the  INP/250  chip.  The 
program  will  then  execute 
several  SEND  orders,  to 
transmit  job  control  « > 

statements,  the  batch  flj 

program,  and  the  data  ^  J 

to  the  mainframe.  On  the 

command  to  RECEIVE  output  _ 

from  the  host,  RJE/250  will  print  several  extras,  including  data 
out  or  store  results.  origination  from  keyboard  or 

disc  file  (but  not  punched  cards). 

CPU  bu8y  elsewhere  The  INP/250 comes  bundled 

The  operator,  meanwhile.  with  the  RJE/250  software.  Price 

can  detach  from  the  RJE  program  of  the  package,  with  one  cable, 
and  use  the  HP  250  for  other  is  $3,225. 

tasks.  Because  the  INP  controls  Check  C  on  sender  reply  card 

communications,  the  RJE  data  for  more  information. 
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Continued  from  page  3 

cursor  to  move  at  the  same  speed 

and  in  the  same  direction  that  the  user 

moves  the  pen.  This  in  turn  allows 
the  user  to  do  precise  digitizing  and 
to  know  exactly  where  the  pen  is 
pointing.  The  pen  even  makes  it 
possible  to  track  a  cursor  over 
area-filled  colors. 

Powerful  graphics 
firmware 

The  System  45C’s  powerful 
graphics  firmware  is  designed  to 
help  users  make  fast,  efficient 
use  of  the  system’s  various  hard¬ 
ware  and  software  features, 
and  to  enable  users  to  get  their 
applications  up  and  running 
quickly.  The  firmware  includes 
the  40  BASIC  commands  found 
on  the  System  45B,  as  well  as  30 
new  statements  for  easy,  effective 
use  of  color,  interactive  I/O,  and 
geometric  constructions.  The 
POLYGON  and  RECTANGLE 
statements,  for  instance,  auto¬ 
matically  draw  regular  polygons 
and  rectangles.  And  the  FILL 
parameter  allows  a  user  to  color- 
fill  the  insides  of  figures  without 
calculating  points. 

The  firmware  provides  the  user 
with  a  high  degree  of  control  over 
hardware  and  software.  It  allows, 
for  example,  individual  access  to 
the  three  memory  planes  and 
assignment  of  one  of  the  eight 
basic  colors  to  each  of  the  three 
memory  planes.  This  gives  the 
advanced  programmer  great  flexi¬ 
bility  in  creating  a  variety  of 
sophisticated  color  graphics. 

Two  color  models— the  color 
cube  and  die  color  cylinder-can 


be  used  for  selecting  area  colors. 
Since  all  4,913  colors  in  both 
models  are  logically  and  numeri¬ 
cally  organized,  odors  can  be  used 
to  directly  reflect  the  result  of  arithe- 
metic  or  algorithmic  calculations  of 
variables  such  as  temperature, 
stress,  and  so  on. 

Easy  linkage 
to  peripherals 
The  System  45C  can  be  easily 
linked  to  a  wide  variety  of  fully 
compatible  peripheral  devices  such 
as  flexible  discs,  large  cartridge 
discs,  printers,  plotters,  and 
digitizers,  as  well  as  to  a  large 
assortment  of  electronic 
instrumentation.  An 
input/output  ROM 
extends  the  BASIC 
language  to  exchange 
data  and  control  information 
with  various  external  devices 
via  asynchronous  handshake, 
vectored  interrupt,  fast  hand-shake, 
or  DMA.  All  linkages  are  handled 
through  plug-in  interface  cards, 
including  16-bit  parallel,  BCD  input, 
HP-EB,  Real  Time  Clock,  RS-232C 
Bit  Serial,  Incremental  Plotter, 

Disc  Interface  and  ASYNC/ 
BISYNC  data  communications. 

Unified  Mass  Storage 
Commands  save  programming 
costs  by  allowing  users  to  address 
each  new  device  with  only  a 
single  program  line  change.  The 
system  provides  a  file-by-name 
directory  and  gives  the  choice  of 
serial  or  random  fife  organization. 
Variable  record  lengths  conserve 
mass  memory  space,  while  exten¬ 
sive  data  buffering  balances  I/O 
to  provide  maximum  throughput. 


Pc 

gr 

desktop  system- with  187  H 
of  memory,  HP’s  Enhanced  BASIC, 
powerful  graphics  firmware,  up 
to  4,913  colors,  and  color  utilities 
software-  is  only  $39,500. 

For  more  information,  check  A 
on  the  reply  card. 
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Beat  it  aa*  Beta 

800-2270280 


IBM-compatible 

computers  0xpl&iifeGda 
by  the  leader  in 


In  these  times  of  recession,  inflation, 
and  high  interest  rates,  it's  Important  to  get 
the  most  for  your  money  when  expanding 
your  computer  instalation.  EspecWy 
when  you're  under  pressure  to  increase 
productivity  within  your  current  budget 

At  National  Advanced  Systems,  we 
otter  the  industry's  broadest  range  of 
inflation-fighting  IBM-compafibie  comput¬ 
ers.  In  fact,  we  have  ttie  largest  instaled 
baser  the  entire  industry.  That's  why  it 
makes  sense  to  consider  a  compatible 
computer  from  the  leader  in  the  field. 

Tta  MM-compalMe  Industry 
is  hen  to  nay. 

To  understand  the  compatible  com¬ 
puter  industry  requires  an  appreciation 
of  the  commitment  users  have  mode  to 
software  designed  to  run  on  IBM  main¬ 
frames.  When  you  realize  that  owr  $300 
b*on  worldwide  has  been  spent  on  IBM 
software  and  training,  it's  obvious  that 
a  hardware  revolution  resulting  in  the 
incompatibility  of  existing  software  win 
never  happen 

ws  fact  has  alowed  manufacturers 
uch  as  ourselves  to  provide  superior 
rice/performance  alternatives  to  IBM 
users.  Asa  result,  the  IBM-compatible 
segment  is  now  growing  twice  as  fast 
as  the  rest  of  the  data  processing  industry. 
In  fact,  last  year  was  a  record  growth 
year  for  the  compatible  industry,  outpacing 
even  IBM.  . 

Compatible  computers  ate  here  to 
stay.  And  National  Advanced  Systems  wi 
remain  in  the  forefront -because  we 
understand  your  need  to  increase  produc¬ 
tivity  whie  protecting  your  investment. 

Her  a  M  tae  tar  your  couelderuUoe. 
Our  Advanced  Systems  product  fam¬ 
ily  is  backed  by  a  $1  MNon  multi-national 
corporation,  offers  unequaled  price/ 
performance,  and  boasts  higher  reskfad 

vdues  wartime  than  even  IBM.  Our  fam- 
ly  ranges  in  size  from  otf  medunvscde 
AS/30&0  to  our  AS/7000DPC  which 
outperforms  the  IBM  3033.  And  each 
ed  by  the  finest  service  and 


For  more  information,  contact  your 
local  National  Advanced  9ystems  sales 
office,  or  contact  Marketing  Dept.  Al, 
3145  Porter  Drive,  Palo  Alto,  CA  943^ 
415/856-5000. 

National  Advanced  Systems,  in  eco¬ 
nomic  times  He  the 
there's  a  compan 
budget  realities 


AVOID  DOWNTIME 
WATER  ALL  111 


Dorlen  Products 
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AND  MORE 


ie  computer  manufacturers  handle  competitigriby 
ling  it  head-on.  Magnuson  Computer  Systems  simply 


Magnuson’s  M80/31  system  matches  the  IBM  4331 
Group  ?s  features,  then  adds  features  typically  found  onlv  or 
much  more  powerful  and  expensive  computers.  The  result: 
more  value  when  it  comes  to  price  and  more  capability 
when  it  comes  to  performance. 


IBM’s  4331-2  has  an  impressive  list  of  features  for  any  sys¬ 
tem  in  its  performance  class.  Compatibility  with  the  4331. 
Field  upgradeability  horn  the  4331.  A  minimum  of  1  million 
bytes  of  main  storage.  Up  to  256K  bytes  of  control  storage. 
A  list  of  microcode  assists  that  includes  370  mode  and 
VSE/ECPS.  And  operating  system  support  that  includes 
DOS,  DOS/VS,  and  DOS/VSE  (370  and  native  mode). 
That’s  where  the  4331  Group  2  stops.  But  it’s  where  the 
M80/31  begins. 


bytes  oft 
Group  2. 

more  Softwwo  Support  . 

Our  M80/31  supports  more  operating  systems  than  the 
4331  Group  2  does.  The  M80/31  fully  supports  MVS— the 
Group  2  doesn’t— and  the  M80/31  supports  all  the  operating 
systems  you’ll  find  on  the  4331  Group  £  VS1,  VM37u,  DOS, 
DOS/VS,  and  DOS/VSE. 


The  M80/31  provides  a  lot  more  channel  capacity:  one  byte 
channel  and  five  additional  channels— two  stanrfardand 
three  optional— that  can  be  configured  in  any  mfa 
block  and  selector  channels  .  The  Group  2  gives  yf 
channels— all  optional. 


The  M80/31  doesn’t  merely  outperform  the  Group  2,  it  beats 
it  by  at  least  15  per  cent.  The  Group  2  gets  a  19.6  on  Interna¬ 
tional  Data  Corporation’s  relative  performance  index.  The 
M80/31  rates  a  23. 

But  the  M80/31  wins  on  more  than  just  performance. 

It  received  a  170.4  performance/price  rating, compared  with 
the  4331  Group  2’s  122.5. 


High  channel  speed  means  high  throughput.  Allthgpe  -  .  fc 
standard  M8G/31  channels  run  at  2.5M  bytes/ second. The 
best  a  4331  Group  2  can  do  is  1.85M  bytes/second,  ana. 
that’s  only  on  an  optional  block  channel.  The  rest  nm  at  half 
the  M80/31’! 


When  it  makes  sense  to  put  your  frequently  used linsttuc- 
tions  in  microcode  to  speed  execution,  the  M80/31»large 
control  storage  can  help.  It  ofifers  from  4«K  to  256Kbytes  of 
high  speed  control  storage-  The  4331  Group  2  stops  at  48K. 


Your  M80/31  will  never  become  obsolete.  If  your  application 
outgrows  your  Magnuson  system,  you  simply  upgrade  it  And 
you  do  it  with  a  simple  board  swap  in  your  computer  room, 
because  all  M80s  are  field  upgradeable.  Whaj  land  of  up¬ 
grade  is  available  when  your  4331  Groiq)  2  runs  out  of  steam? 


K  you  want  the  option  to  use  cache  to  speed  up  program 
execution,  you  want  a  lot  of  it.  The  MS0/3 1  gives  you  16K 
bytes  to  work  with.  The  4331  Group  2  gives  you  8K  bytes. 


EXPHKNCE  IK  MAGNUSON 


Less  to  keep  because  you’ll  avoid  the  huge  investment 
of  replacing  your  existing  system  with  a  new  one.  That’s 
because  with  the  M80/31,  you  simply  expand  and  upgrade 
the  same  system— on-site— when  you  need  more  capacity. 

Less  to  operate  because  our  compact  version  takes 
about  half  the  floor  space  of  a  4331  Group  2. 


Ybu  can  have  your  M80/3 1  on  your  receiving  dock  just 
1 30  days  after  you  order  it  So  your  application  can  ran 
[next  month. 


If  you1  re  evaluating  a  4331  Group  2,  you  have  all  these  addi¬ 
tional  reasons  for  evaluating  a  Magnuson  M80/31.  They 
add  up  to  more  capability  for  less  money. 

Wd  like  to  help  you  do  it  lust  fill  in  the  coupon  below 

r— - - 1 -  and  we’ll  send  you  more  in 

kpSIrS  formation  about  the  M8Q/31 
Ml  in  the  return  mail. 


a  console,  a  byte  channel,  and  two  block  i 
$135,000  or  $4,500  a  month  under  a  tww 
,  lar  4331  Group  2  costs  $166,000 or  $5,000 
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cuwcd  clearly  In  *uch  a  way.  My  intui-  about  «n  individual  to  nbtKtlo  (1 
lion  leUa  me  that  in  the  yon  ahead  we  gal  juriadlctkjo  of  hi.  home  cm 
will  have  to  diatinguiih  conceptually  and  other  Information  la  subject  I 
with  cart  —  perhapa  even  in  our  legia-  legal  (urtodietioo  of  a  country  ha  i 


Software  i.  tht  daaaical  example  of 


Thi*  i.  probably 


aharply  in  the  i 
t.  Historically. 


economic  barriers.  It  is  not  necessary  lends  its  national  jurisdiction  to  a  small 
to  ask  why  this  was.  but  it  is  useful  to  part  of  real  estate  in  tome  second 
observe  (lull  complex  issues  often  start  country.  Perhaps  we  can  usefully  ex- 
out  intellectually  confused.  trapolate  such  a  concept  to  informa- 

It  has  struck  me  that  there  are  useful  tion. 
analogs  that  ought  to  be  examined  to  As  a  matter  of  collateral  observation, 
help  us  oeate  an  appropriate  environ-  I  note  that  as  reported  in  a  recent  issue 
ment  ih  which  to  allow  personal  data  of  Computerworld,  the  most  recent 
to  flow  across  national  borders.  One  is  OECD  guidelines  seem  to  mesh  with 
the  federal-state  relationship  in  this  my  line  of  aijtrtfieht.  For  example,  the 
country.  1  would  point,  for  example,  to  first  guideline  says.  "Take  all  neces- 
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IN  DEPTH 


idlo  Men-  with  the  meny  reco 
<  uk.  we  that  surround  him  t 


might  expect  to  Me  e  blending  between  this  regerd,  those  Involved  with  com-  zen  will  have  to  deel  with  and  be  pie-  menu,  end  where  Finsncul  nutters  ere 
personsl  computing  buff*  end  the  am-  pitting  ete  not  «  typical  CTOts-eection  pared  to  confront  an  increasingly  Urge  involved,  there  may  be  legal  require- 


rill  now  turn  to  the  subject  of  elec-  have  to  be  in  integral  pin  of  every 
ik  message  systems  (EMS),  point-  .  Mich  system  Appropriate  legislation  is 
of-sale  (POS)  systems  end  the  like,  also  clearly  needed.  In  regard  to  EMS, 


DIGITAL  INTRODUCES 
THE  MOST  AWESOME  ARRAY 


Now  Digital  systems  can  talk  to  | 

and  support  IBM  mainframes 

using  44  SNA  protocol.  Thus,  you  And  your  data  is  never  held  up. 

can  protect  an  investment  in  hier-  Multipoint  CommunicatkH 

archical  networks,  even  as  you  Now  one  communication  line 

commit  to  more  flexible  distributed  can  serve  several  Digital  nodes 


Digital  networks  can  automatically 
find  the  least  expensive  path 
between  two  nodes.  Not  only  that 
they  automatically  re-route  infor¬ 
mation  around  problem  areas. 
\four  line  costs  are  held  down. 


Now  a  central  management 
group  can  program  and  coni 
an  entire  network 
from  one  com-  p 

mand  terminal,  r  >  t  : 


just  taken  anothergiant  step. 

Announcing  Phase  111  net¬ 
working:  a  host  of  new  capabilities 
that  will  make  your  computer 
power  easier  to  allocate,  easier  to 
control,  and  easier  than  ever 
to  justify  to  your  management 
With  Phase  HI,  your  options 
have  never  been  greater.  Or  more 
cost-effective.  As  always,  you  can 
match  the  right 

Digital  system  to  A 

the  right  local 
job.  But  now,  you  can 
network  those  systems 
virtually  wherever,  / 

whenever,  and  however 
you  want.  Even  when  your  ^ 

mix  includes  another  M 

manufacturer's  mainframe.  M 

And  no  matter  how  * 

you  network,  you'll  be  doing  it  in 
the  most  economical  way  possible. 
Just  consider  these  new  capabilities. 


PHASE  III. 

OF  NETWORK  OPTIONS  EVER. 


And  then 

^  to  achieve 

Phase  IDc 
_  formidabb 

And  the  le 


and  certified  in  the  U.S., 

Canada,  and  Ranee. 

More  flexibility.  More  control. 
And  die  most  cost-effective  ways 
to  achieve  them.  Add  these  new 
Phase  m  capabilities  to  die  already 
formidable  array  of  Digital 

networking  options,  and 
you  have  the  elements  of 
jjP^B  an  awesome  network. 

But  then,  that's 
just  what  you'd  expect  from 
Digital  Innovative  technology. 
And  the  leadership  to  put  it  to  work. 


thus  cutting  the  cost  of  program¬ 
ming  individual  nodes  in  widely 
dispersed  locations. 


Services,  NR-2/2  or  Digital  Eouipment  Corporation 

SU  0*1 

Equipment  of  Canada,  Ltd. 

T  am  interested  in  DigitaTs  Phase  IIL  TeU  me  more. 

□  Send  me  the  brochure.  □  Send  me  the  hand- 
"Distributed  Data  book, 'Introduction  to 

Processing  and  Networks.'  DECnet' 


Now  you  can  add  on  systems, 
change  communication  links,  gather 
operating  statistic^  and  detect 
problems,  all  without  shutting  down 
the  network.  Imagine  the  savings 
on  downtime  and  expansion  costs. 

XJS  Packetnets.  Digital  is 
firmly  committed  to  supporting 
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Edited  by  Tim  Scannell,  this  Special  Report,  "Minicomputers  k  Small  Business  Systems," 
will  take  a  good  look  at  every  kind  of  small  computer  from  micro-based  desktop  com¬ 
puters  to  the  so-called  "superminis"  that  can  do  the  work  of  the  traditional  mainframes. 

You  will  see  how  the  revolutionary  changes  in  the  small  computer  world  have  had  a  big 
impact  on  the  way  businesses  function.  And,  you'll  leant  more  about  how  these  mar¬ 
velous  machines  can  benefit  you,  in  articles  on  selecting  minis  and  small  business  systems 
as  well  as  protecting  them  against  fire,  sabotage  and  other  disasters.  Plus,  information 
on  privacy  and  protecting  data.  We'll  also  be  taking  a  look  at: 

•  To  what  extent  do  existing  personnel  need  to  be  retrained 
with  the  introduction  of  minicomputers? 

•  How  can  minicomputers  make  noddle  managers  more  effective 
in  reaching  corporate  objectives?  ' 

With  tutorials  and  application  stories,  you'll  have  the  most  comprehensive  up-to-date 
information  available.  And  if  you're  a  manufacturer  or  dealer  in  minicomputer  equip¬ 
ment,  you'll  want  your  ad  there.  Don't  forget,  ad  closing  date  is  August  8th.  Call  your 

Or.  to  place  an  ad,  call  Frank  Collins  at  (617)  879-0700. 


firms  and  a  faculty  membei 
varsity  of  California  m 
Hoffman  has  hern  a  staff  i 
the  National  Academy  of  S 


y.  He  currently  chairs  the 
Federation  of  Information 
;  Societies  (Afips)  Special 
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(Continued  from  In  Depth/1})  progrew  predict  that  cheep  storage  is  technology  and  would  be  alert  to  the 

while  doing  their  work?  lust  around  the  comer.  What  will  it  implications  of  its  progress  for  society, 

VNbrd  processing  is  growing,  but  not  mean  when  everyone  has  his  own  ex-  its  structure  and  behavior, 

overly  rapidly,  and  It  too  might  grow  tensive  data  base  attached  to  his  own  Computer  Fraternity 

at  a  significantly  larger  rate.  Cornpu-  personal  computer  that  in  turn  has  ...  a 

ter-based  message  systems  are  mostly  ready  access  to  the  teiecommunica-  The  computer  fraternity  has  helped 

in  the  experimental  or  research  phase  tions  network  of  the  country?  to  play  the  role  so  far  and  perhaps  in 

and  have  not  been  widely  used  In  com-  It  would  be  nice  to  be  ahead  of  the'  the  future  it  will  be  sufficient,  but  per- 

What  are  the  implications  of  the  two  facts  such  as  suggested  ar  concerned,  try  really  should  have  a  trigger  mecha- 
for  management  issues,  lob  satisfac-  Ideally,  the  country  would  have  some  nism  to  alert  us  to  the  consequences  of 

tion  and  the  like?  oversight  mechanism  that  would  information  technology,  to  the  privacy 

The  technologists  who  monitor  watch  the  progress  of  Information  implications  of  proposed  legislation. 

and  developing  risks.  Again,  the  com¬ 
puter  fraternity  has  helped  to  piay  the 
role  to  some  extent  in  die  past  and  its 
involvement  is  grafting;  but  our  rela¬ 
tions  with  the  pressure  points  in 
Washington  tend  not  to  be  extensive  or 
well-developed.  Those  of  the  com¬ 
puter  industry  arc  not  lobbyists;  often 
they  are  not  well  received  because  they 
tend  to  be  overwhelmed  by  the  details 
of  technology  and  to  talk  of  them. 
They  fall  to  rise  above  the  narrow  mat¬ 
ters  and  to  perceive  the  global  social  is¬ 
sues.  Thus,  they  tend  to  have  a  real 

The 

mighty 

tarn*1  problem,  jn  part  this  is  nSttd 
to  the  mystique  of  computing  but  in 
part  to  the  fact  that  those  involved  in 
computing  simply  have  not  accumula¬ 
ted  decades  upon  decades  of  relating  to 
the  government  scene  as  have  other  in¬ 
dustries.  technologies,  or  institutional 

*Tb'Ee  sure,  more  members  of  Con¬ 
gress  have  a  familiarity  with  comput¬ 
ing  technology;  newer  congressional 
staff  people  are  coming  from  college 
with  training  and  awareness.  One  can 
find  more  and  more  managers,  some 
highly  placed,  that  can  knowledgeably 
discuss  the  intricacies  of  computer 

mini 

tion  has  been  created.  Is  government 
learning  rapidly  enough  how  to  deal 
with  the  broad  scope  of  computer  mat¬ 
ters?  Or  is  technology  running  ahead 
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'  JW  class  service  and  sup¬ 
'll W  port.  Our  continual 
enhancement  plan.  And 
K  no  surprises.  □  Our  software 
packages  are  designed  by  a 
team  of  both  financial  and  data 
processing  experts.  TTie/ve  been 
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